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This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  Inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
Includes  visual  inspection,  review  of  available  design  and  construction  records 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. 
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NAPEN-D 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne 


Inclosed  Is  the  Phase  I Inspection  Report  for  Lake  Lenape  Dam  in  Atlantic 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 


Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Lake  Lenape  Dam,  a high  hazard  potential  structure, 
is  judged  to  be  in  fair  overall  condition.  Also,  the  spillway  is  considered 
seriously  inadequate  since  16  percent  of  the  Probable  Maximum  Flood  (PMF) 
would  overtop  the  darn.  The  seriously  inadequate  spillway  is  assessed  as 
an  UNSAFE,  non-emergency  condition,  until  more  detailed  studies  prove 
otherwise  or  corrective  measures  are  completed.  The  classification 
of  UNSAFE  applied  to  a dam  because  of  a seriously  inadequate  spillway 
is  not  meant  to  indicate  the  same  degree  of  emergency  as  would  be 
associated  with  an  UNSAFE  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening, 
and  preliminary  computations,  there  appears  to  be  a serious  deficiency 
in  spillway  capacity  so  that  if  a severe  storm  were  to  occur,  overtop- 
ping and  failure  of  the  dam  could  take  place,  significantly  increasing 
the  hazard  to  loss  of  life  downstream  from  the  dam.  To  insure  adequacy 
of  the  structure,  the  following  actions,  as  a minimum,  are  recommended: 


a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a detailed  emer- 
gency operation  plan  and  warning  system  should  be  promptly  developed. 
Also,  during  periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analysis  should  be  performed  to  determine  the 
dam  and  spillway  foundation  condition  and  structural  stability.  This 
should  include  test  borings  to  determine  material  properties  relative 
to  stability  and  seepage  and  Installation  of  piezometers  to  facilitate 
seepage  studies.  Any  remedial  measure  found  necessary  should  be  initiated 
within  calendar  year  1960. 

c.  Within  six  months  of  the  date  of  approval  of  this  report,  the 
following  actions  should  be  completed: 

(1)  Regrade  and  provide  slope  protection  for  the  east  embankment 
to  the  left  of  the  spillway. 

(2)  Remove  trees  from  the  east  embankment. 

(3)  The  downstream  channel  below  the  apron  should  be  further  stabil- 
ised to  provide  additional  scour  protection. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof man.  Mew 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  William  J.  Hughes  of 
the  Second  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date 
of  this  letter  for  NTIS  to  have  copies  of  the  report  available. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely 


1 Incl 
As  stated 


JAMES  G. 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 


John  O’Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 


LAKE  Lf.NAPE  IUM  (NJ00450) 

CORPS  OF  I NO  INKERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  5 December  1978  by  Louis  RerRer  and  Associates, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.  S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 

Lake  Lenape  Dam,  a high  hazard  potential  structure,  is  judged  to  be  in 
fair  overall  condition.  Also,  the  spillway  is  considered  seriously 
inadequate  since  16  percent  of  the  Probable  Maximum  Flood  (PMF)  would 
overtop  the  dam.  The  seriously  Inadequate  spillway  is  assessed  as  an 
UNSAFE,  non-emergency  condition,  until  more  detailed  studies  prove 
otherwise  or  corrective  measures  are  completed.  The  classification 
of  UNSAFE  applied  to  a dam  because  of  a seriously  inadequate  spillway 
is  not  meant  to  indicate  the  same  degree  of  emergency  as  would  be 
associated  with  an  UNSAFE  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening, 
and  preliminary  computations,  there  appears  to  be  a serious  deficiency 
in  spillway  capacity  so  that  if  a severe  storm  were  to  occur,  overtop- 
ping and  failure  of  the  dam  could  take  place,  significantly  increasing 
the  hazard  to  loss  of  life  downstream  from  the  dam.  To  insure  adequacy 
of  the  structure,  the  following  actions,  as  a minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  Insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a detailed  emer- 
gency operation  plan  and  warning  system  should  be  promptly  developed. 

Also,  during  periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analysis  should  be  performed  to  determine  the 
dam  and  spillway  foundation  condition  and  structural  stability.  This 
should  Include  test  borings  to  determine  material  properties  relative 
to  stability  and  seepage  and  installation  of  piezometers  to  facilitate 
seepage  studies.  Any  remedial  measure  found  necessary  should  be  Initiated 
within  calendar  year  1980. 

c.  Within  six  months  of  the  date  of  approval  of  this  report,  the 
following  actions  should  be  completed: 


(1)  Regrade  and  provide  slope  protection  for  the  east  embankment 
to  the  left  of  the  spillway. 


Remove  trees  from  the  east  embankment 


(3)  The  downstream  channel  below  the  apron  should  be  further  stnbll 
ized  to  provide  additional  scour  protection. 


APPROVED': 


4AMES  0.  TON  ^ 

Colonel,  Corps  of  Engineers 
District  Engineer 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
• CUSTOM  HOUSE- 2 O A CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  IBIOS 


NAPEN 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne 


This  Is  in  reference  to  our  ongoing  National  Progran  for  Inspection  of 
Non-Federal  Dams  within  the  State  of  New  Jersey.  Lake  Lenape  Dam 
(Federal  I.D.  No.  NJ00450) , a high  hazard  potential  structure  has  recently 
been  Inspected.  The  dam  is  owned  by  Hamilton  Township  and  the  Wheaton 
Plastics  Company  and  is  located  approximately  13  miles  from  the  mouth 
of  the  Great  Egg  Harbor  River  at  Mays  Landing,  Hamilton  Township, 

Atlantic  County,  New  Jersey. 


Using  Corps  of  Engineers  screening  criteria,  it  has  been  determined 
that  the  dam's  spillway  is  seriously  Inadequate  since  approximately  16 
percent  of  the  Probable  Maximum  Flood  would  overtop  the  dam.  The  seriously 
inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition, 
until  more  detailed  studies  prove  otherwise,  or  corrective  measures  are 
completed.  The  classification  of  UNSAFE  applied  to  a dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  Indicate  the  same  degree  of 
emergency  as  would  be  associated  with  an  UNSAFE  classification  applied  for 
a structural  deficiency.  It  does  mean,  however,  that  based  on  an  Initial 
screening  and  preliminary  computations,  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to  occur, 
overtopping  and  failure  of  the  dam  would  take  place,  significantly 
Increasing  the  hazard  potential  to  loss  of  life  downstream  from  the  dam. 

As  a result  of  this  UNSAFE  determination,  it  is  recommended  that  the 
dam's  owner  take  the  following  measures  within  30  days  of  the  date  of 
this  letter: 


a.  Engage  the  services  of  a qualified  professional  consultant  to  more 
accurately  determine  the  spillway  adequacy  by  using  more  detailed  and 
sophisticated  hydrologic  and  hydraulic  analyses,  and  to  recomnend  any 
remedial  measures  required  to  prevent  overtopping  of  the  dam. 


b.  In  the  interim,  a detailed  emergency  operation  plan  and  downstream 
warning  system  should  be  developed.  Also,  round-the-clock  surveillance 
should  be  provided  during  periods  of  unusually  heavy  precipitation. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


A final  report  on  this  Phase  I Inspection  will  be  forwarded  to  you  within 
two  months . 

Sincerely  yours. 


r/ 

^ / JAMES  G.  TON 

Colonel,  Corps  of  Enpineers 
District  Engineer 

Cy  Furn: 

Dirk  C.  Hof man,  Actg  Deputy  Director 
Division  of  Uater  Resources 
N.J.  Dept  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 

John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 


PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam  Lake  Lenape  Dam  Fed.  ID#  NJ  00450 


NJ  ID 


State  Located  New  Jersey 

County  Located  Atlantic 
Coordinates  Lat.  3927.3  - Long 
S tream  Great  Egg  Harbor  River 

Date  of  Inspection  5 December 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Lake  Lenape  Dam  appears  to  be  in  a fair  overall 
condition  but  considerable  seepage  was  observed  along 
the  east  embankment.  The  dam  is  over  90  years  old 
and  has  withstood  the  test  of  time  but  has  been  over- 
topped with  serious  damage  as  recently  as  10  years 
ago.  Sufficient  engineering  data  was  not  available 
regarding  the  spillway  foundations  or  the  zoning  of 
the  embankment  to  allow  a full  assessment  of  the  long 
term  adequacy  and  further  engineering  studies  are 
recommended  to  be  undertaken  in  the  near  future 
(although  the  spillway  underwent  major  reconstruction 
last  year) . Included  in  these  studies  should  be 
geotechnical  investigations  including  material 
properties  and  piezometer  readings  of  the  embankment 
and  underlying  foundation  material.  Recommended 
remedial  actions  to  be  undertaken  in  the  near  future 
include  regrading  and  protecting  the  backslope  of  the 
east  embankment  and  removing  of  the  trees  thereon, 
and  further  stabilizing  the  downstream  channel. 


The  capacity  of  the  spillway  is  seriously  inadequate 
as  it  is  determined  that  the  embankment  would  be 
overtopped  for  all  storms  exceeding  15%  of  the  PMF ; 
hence,  the  dam  is  adjudged  to  be  UNSAFE,  non-emergency 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams , 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses . In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  LAKE  LENAPE  DAM  FED  ID#  NJ  00450. 
NJ  ID#  645 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a . Authority 

This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has 
been  prepared  in  accordance  with  Contract 
FPM-36  between  Louis  Berger  & Associates, 

Inc.  and  the  State  of  New  Jersey  and  its 
Department  of  Environmental  Protection, 
Division  of  Water  Resources.  The  state,  in 
turn,  is  under  agreement  with  the  U.S.  Army 
Engineer  District,  Philadelphia,  to  have 
this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of  the 
Lake  Lenape  Dam  and  appurtenant  structures, 
and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Lake  Lenape  Dam  is  a very  old  earth  embankment 
approximately  1050  feet  long  with  a stone 
masonry  spillway  located  220  feet  from  the 
right  abutment.  The  spillway  is  124  feet 
wide  and  is  about  500  feet  directly  upstream 
from  a highway  bridge  on  Mill  Street  (State 
Highway  40) . Located  within  the  spillway 
are  3 - 48"  concrete  pipes  that  are  controlled 
by  hand  operated  vertical  lift  gates.  These 
pipes  are  approximately  30 1 from  the  right  end 
of  the  spillway.  There  are  also  2-24" 
inlet  pipes  controlled  by  hand-operated 
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vertical  lift  gates  that  were  originally 
installed  to  feed  turbines  in  a powerhouse 
built  atop  the  right  embankment  (now  inoper- 
ative) . In  addition,  there  is  a 4 foot  wide 
"ice  gate"  that  controls  a sluiceway  which 
was  originally  installed  for  breaking  up 
the  surface  ice  at  the  damface.  The  ice 
chute  is  presently  stopped  up  to  pond  level 
with  timber  flashboards.  A low  timber 
bulkhead  extends  downstream  from  the  spill- 
way along  the  left  bank  of  the  downstream 
channel . 

b.  Location 

Lake  Lenape  Dam  is  located  at  Mays  Landing 
in  Hamilton  Township,  Atlantic  County, 

New  Jersey.  The  dam  is  built  across  the 
Great  Egg  Harbor  River  approximately  13 
miles  from  the  mouth  of  the  river  at  Great 
Egg  Harbor. 

c.  Size  Classification 


d. 


The  maximum  height  of  the  dam  is  approximately 
29  feet  and  the  maximum  storage  is  6610  acre -ft. 
Therefore  the  dam  is  placed  in  the  intermediate 


size  category  as  defined  by  the  Recommende< 
Guidelines  for  Safety  Inspection  of  Dams . 


Hazard  Classification 


Based  on  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a failure,  excessive 
damage  could  occur  to  downstream  properties 
together  with  a sizable  potential  for  loss  of 
life,  the  dam  is  classified  as  a high  hazard. 
Immediately  downstream  there  are  numerous 
homes  and  the  Wheaton  Plastics  Company  factory. 
These  are  situated  over  10  feet  below  the 
spillway  crest  and  directly  in  the  path  of 
any  floods. 


e . Ownership 

On  July  4,  1978,  the  ownership  of  the  spill- 
way structure  and  left  embankment  was  trans- 
ferred from  the  Wheaton  Plastics  Company  to 


Hamilton  Township.  The  lake  itself  is  under 
the  separate  ownership  of  the  Lake  Lenape 
Land  Company  but  the  Township  is  in  the 
process  of  acquiring  the  deed  to  the  lake 
bottom.  The  embankment  to  the  right  of  the 
spillway  (in  the  powerhouse  area)  remains 
the  property  of  Wheaton  Plastics . 

f.  Purpose  of  Dam 

The  dam  is  now  used  solely  for  recreation 
purposes,  although  in  the  past,  it  served  as 
a power  intake  containment  for  earlier  cotton 
mill  facilities  (now  occupied  by  the  Wheaton 
Plastics  Company) . 

g.  Design  and  Construction  History 

Although  the  exact  date  is  unknown,  the 
original  structure  was  built  well  before 
the  turn  of  the  century.  The  original 
works  is  thought  to  have  been  rebuilt  in 
1879.  In  1920,  the  present  powerhouse  was 
constructed  on  the  right  embankment  about 
100  feet  from  the  present  spillway  to  pro- 
vide electricity  for  the  cotton  mill  located 
just  below  the  dam.  For  some  prior  period, 
an  auxiliary  canal  ran  southward  into  the 
factory  building  area  and  provided  some  type 
of  mechanical  energy.  In  1973  the  lake  was 
dewatered  to  allow  an  inspection  to  be  made 
for  leaks.  However,  no  major  problem  areas 
were  observed  and  consequently  no  repairs 
were  performed.  However,  according  to  a 1975 
consulting  engineer's  report,  an  underwater 
inspection  revealed  that  the  integrity  of 
the  dam  was  in  jeopardy.  Wheaton  Plastics 
Company,  owner  of  the  dam  at  that  time,  was 
advised  to  immediately  drawdown  the  lake. 

A subsequent  visual  examination  revealed  all 
three  48"  cast  iron  pipes  beneath  the  spillway 
had  numerous  cracks  and  the  rock  and  timber 
crib  apron  below  the  spillway  was  severely 
damaged.  The  continuous  discharge  from  the 
pipes  had  apparently  scoured  a deep  (40+  feet) 
cavity  in  the  downstream  riverbed  and  a major 
portion  of  the  timber  apron  was  completely 
demolished.  Consequently,  in  1977,  a major 
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reconstruction  program  was  undertaken  to 
repair  and  rehabilitate  the  dam.  The 
cast  iron  pipes  were  removed  from  each  side 
of  the  existing  masonry  wall  and  new  48" 
reinforced  concrete  pipes  were  installed. 
After  final  positioning,  a 4 foot  mass 
concrete  encasement  was  poured  over  and 
around  the  pipes.  A compacted  clay  embank- 
ment was  installed  upstream  from  the  masonry 
spillway  wall  over  its  full  width.  On  the 
outlet  side,  the  streambed  was  backfilled 
with  quarry-run  rock  and  a 4 foot  thick 
concrete  apron  was  poured  over  the  top  of 
the  existing  timber  piling.  Additionally, 
a new  catwalk  and  timber  supported  control 
platform  were  built  to  provide  better  access 
to  the  sluice  gates  controls.  Additional 
fill  was  placed  along  the  embankment  sections 
of  the  dam  and  riprap  slope  protection  was 
installed  at  the  toes  of  slope  in  certain 
areas.  However,  minimal  repairs  were  made 
to  the  east  embankment  area  except  for 
placing  new  fill  adjacent  to  the  spillway. 

h.  Normal  Operating  Procedures 

The  dam  is  maintained  by  the  Road  Department 
of  Hamilton  Township  who  operate  the  adjust- 
able gates  and  monitor  the  lake  level. 

Wheaton  Plastics  retains  operation  and 
maintenance  of  west  embankment  but  the  power- 
house intakes  and  ice  gate  are  normally  not 
adjusted  in  the  day-to-day  operations. 

1.3  PERTINENT  DATA 

a.  Drainage  Area:  205  Square  Miles 

b.  Discharge  of  Damsite 

Maximum  known  flood  at  damsite:  unknown, 
(however  the  dam  has  been  overtopped  several 
times  by  1 to  2 feet  which  would  indicate  a 
flood  peak  in  the  range  of  9-11,000  cfs.) 

Ungated  spillway  capacity  at  maximum  pool 
elevation:  3000  cfs  (without  sluices) 
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Total  spillway  capacity  at  maximum  pool 
elevation:  4000  cf s . 


Elevation  (ft.  above  MSL) 

Top  of  dam  (max.  pool)  - +16.0+ 

Design  flood  pool  - +16.25  (19T7  Div.  of 

Water  Quality  and  Supply  Application  No.  645) 

Recreation  Pool  (spillway  crest)  - +11.81 

Streambed  at  centerline  of  dam  - -3.5+  (Avg.) 

Maximum  Tailwater  - +7.0+  (Extreme  HigF  Tide) 


Length  of  recreation  pool  - 11,000  ft 
Length  of  maximum  pool  - 19,000  ft 


Recreation  pool  - 4500  acre-ft. 

Maximum  pool  (Top  of  dam)  - 6,610  acre-ft 


Top  of  dam  (Maximum  pool)  - 746  acres 
Recreation  pool  - 300  acres 


Type  - earth  embankment  with  stone  masonry 
wall  spillway 


Length  - 1050  feet 

Height  - 29+  feet  (at  spillway;  total  struc.  hgt.) 
Top  width  - 18+  feet  (varies) 

Side  slopes  - varies  (1.5+:1);  very  irregular 
Zoning  & Core  - Unknown 
Core  & Grout  Curtain  - None 


h.  Diversion  and  Regulating  Tunnel 

Type  - 4 foot  wide  ice  gate  (open  chute) 
Closure  - timber  flashboards 
Regulating  facilities  - inoperative 


Missfei 


Spillway 


Type  - straight  narrow  crested  weir 

Length  - 124  feet 

Crest  elevation  - +11.81  (MSL) 

Gates  - None 

U/S  Channel  - main  reservoir 

D/S  Channel  - G.  Egg  Harbor  River  channel 

Regulating  Outlets 

3 - 48"  0 pipes  below  spillway  (invert  -1.7+) 

2 - 24"  0 pipes  into  power  house  (invert  unJcnown) 
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SECTION  2 - ENGINEERING  DATA 

> 

2.1 

DESIGN 

No  original  design  or  contract  plans  were  avail- 
able; however  a partially  complete  set  of  drawings 
prepared  by  Lippincott  Engineering  Associates 
were  reviewed.  (See  Figures  2-5) . These  indicated 
the  results  of  an  underwater  inspection  conducted 
in  1977  (at  which  time  much  was  learned  about  the 
geometry  and  construction  of  the  spillway) . This 
resulted  in  the  remedial  repairs  subsequently 
undertaken.  As  there  is  a history  of  repairs 
being  made  as  early  as  1879 , the  original  design 
most  probably  was  done  on  an  empirical  basis . 

2.2 

CONSTRUCTION 

As  the  earliest  construction  at  this  site  took 
place  before  the  above  date,  no  information  was 
available  as  to  the  source  of  embankment  material 
or  the  nature  of  the  masonry  work.  Until  the 

1977  dewatering  and  reconstruction,  the  spillway 
wall  was  thought  to  be  concrete  and  faced  with 
masonry.  This  proved  incorrect  when  the  rebuild- 
ing was  undertaken.  Additionally,  there  are  no 
available  records  of  the  modification  in  embank- 
ment geometry  or  details  of  the  1920  powerhouse 
construction.  There  is  a portion  of  a partially 
filled  power  canal  inmediately  below  the  power- 
house but  its  original  configuration  or  use 
could  not  be  determined. 

i 

2.3 

OPERATION 

The  dam  appears  to  have  operated  satisfactorily 
since  its  initial  construction.  In  the  early  days, 
the  power  canal  diverted  flow  into  and  thru  a side 
channel  which  passed  under  the  factory  buildings. 

(No  traces  of  this  channel  remain) . The  power 
house  appears  to  have  been  operated  satisfactorily 
for  many  years  but  has  not  been  used  recently  and 
the  turbines  appear  to  have  been,  for  the  most  part, 
abandoned . 


2 . 4 EVALUATION 


Sufficient  engineering  data,  especially 
concerning  the  zoning  and  make-up  of  the 
embankment  and  the  underlying  spillway 
foundations  is  not  available  to  fully  assess 
the  design  of  the  dam  or  determine  its  safety 
The  presence  (or  absence)  of  a core,  the 
relative  density  and  permeability  are  suspect 
although  the  dam  has  withstood  a hydraulic 
head  for  many  decades.  The  best  source  of 
information  are  the  1977  construction  photo- 
graphs presently  retained  by  Wheaton  Plastics 
engineering  personnel. 


The  engineering  data  relating  to  the  spillway 
structure  is  considered  inadequate  to  completely 
assess  its  overall  stability  with  sufficient 
reliability.  Nothing  is  known  regarding  the 
foundations  of  the  masonry  crestwall.  Addi- 
tional geotechnical  information,  including 
material  properties  and  piezometer  readings 
will  be  required  for  complete  evaluation  as 
will  be  the  type  and  nature  of  the  founda- 
tions beneath  the  spillway. 


c . Validity 


The  validity  of  the  1977  reconstruction  data 
available  is  not  questioned.  Most  of  the 
recommendations  put  forth  in  the  May  1977 
Lippincott  report  appear  valid,  especially 
in  view  of  the  subsequent  inspections  made 
during  the  construction  period.  However, 
the  covert  rationale  upon  which  the  report 
concludes  that  the  spillway  has  an  adequate 
factor  of  safety  appears  to  be  without 
valid  basis  in  the  opinion  of  the  inspection 
team. 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a . General 

Visual  inspections  of  the  dam  were  conducted 
with  representatives  of  heatons  Plastic 
Company  on  December  5 ana  6,  1978.  Numerous 
construction  photographs  taken  during  the 
1977-78  rebuilding  of  the  spillway  were 
reviewed.  These  presented  an  excellent 
overview  of  the  true  conditions  of  the 
spillway  structure  and  how  the  work  was 
prosecuted.  The  methods  of  construction 
and  supervision  control  were  discussed  in 
light  of  the  existing  conditions  encountered 
and  afforded  the  inspection  team  an  excellent 
overview  of  the  spillway's  present  condition. 

b . Dam 

The  dam  crest  is  at  an  average  elevation  of 
16+  but  the  exact  abutment  locations  were 
very  difficult  to  discern  as  the  embankment 
blends  gradually  into  the  surrounding  terrain 
which  has  been  considerably  altered  by  regrad- 
ing since  its  initial  construction.  Near  the 
west  abutment,  Wheaton  Plastics  and  its  prede- 
cessors have  constructed  numerous  plant 
facilities  and  in  1977  regraded  and  added 
fill  in  certain  low  areas  south  of  the  power 
house.  As  all  of  the  ground  floor  elevations 
of  the  factory  buildings  are  several  feet 
below  the  dam  crest,  they  are  understandably 
concerned  with  the  overtopping  potential . The 
westerly  embankment  zone  up  to  the  spillway 
(which  remains  in  their  ownership)  was 
reshaped  in  1977  with  a narrow  berm  constructed 
halfway  down  the  backslope.  Riprap  was  placed 
on  the  downstream  toe  and  the  berm.  The  top 
of  embankment  on  this  side  is  substantially 
wider  than  the  18  foot  average  width  observed 
on  the  east  side  of  the  spillway  and  the 
upstream  edge  is  stabilized  with  broken  con- 
crete riprap  and  has  several  trees  along  the 
water  edge  (see  photographs) . The  powerhouse 
intake  retaining  walls  and  the  power  house 
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building  are  situated  roughly  in  the  middle 
of  this  side  of  the  earth  embankment . 

The  embankment  east  of  the  spillway,  although 
it  was  also  brought  up  to  grade  during  the 
1977  repair  work,  has  a ill-defined  rather 
steep  backslope  which  is  devoid  of  stabilizing 
ground  cover  or  slope  protection.  There  are 
numerous  secondary-growth  trees  along  the 
slopes  and  several  low  spots  on  the  top  of 
embankment  near  the  left  abutment  where 
traffic  depressions  exist  in  the  dirt  road 
on  the  crest.  Considerable  seepage  was 
observed  along  the  downstream  toe.  The 
upstream  face  is  partially  protected  from 
wave  action  by  several  large  pieces  of 
broken  concrete  riprap.  The  lake  front 
has  silted  up  along  the  upstream  shore  so 
that  the  water  appears  to  be  only  a few 
feet  deep  along  the  front  of  the  dam. 

Appurtenant  Structures 

The  spillway  consists  of  a straight  stone 
masonry  wall  overflow  structure  estimated 
to  be  29  feet  high  which  discharges 
directly  into  the  downstream  river  channel. 

It  is  124  feet  long  and  has  an  exposed 
height  of  about  15  feet.  The  footing  depth 
is  unknown  but  it  is  believed  that  it  may 
be  founded  on  vertical  timber  piling  similar 
to  those  installed  under  the  downstream 
apron.  The  crest  is  about  5 feet  wide  and 
the  exposed  downstream  masonry  face  is  on  a 
steep  1H:30V  batter.  The  upstream  face  is 
completely  blanketed  by  a riprap  covered 
trapazoidal  clay  berm  installed  during  the 
recent  improvements.  Earlier  plans 
indicated  the  existence  of  a concrete  wall  in 
front  of  the  stone  masonry  but  when  dewatered 
in  1977,  this  information  was  found  to  be  in 
error.  Consequently,  the  impervious  clay 
core  imparts  a considerable  bracing  effect 
as  the  masonry  wall,  by  itself,  has  dubious 
structural  stability.  The  masonry  is  laid 
up  of  "ironstone",  a type  of  local  rock, 
possibly  obtained  in  the  bog-iron  areas 
immediately  to  the  north.  The  joints  are 


in  diverse  conditions  with  certain  portions 
appearing  to  be  laid  up  dry.  Other  areas 
have  been  parged.  It  could  not  be  ascertained 
whether  or  not  the  wall  was  built  all  at  one 
time  or  in  sections. 

A timber  downstream  apron  was  originally 
constructed  on  a system  of  vertical  timber 
piling  at  5 feet  centers  in  each  direction 
with  6"  x 6"  lagging  and  timber  plank 
decking.  This  extended  about  50  feet  down- 
stream from  the  masonry  wall.  A section 
of  the  apron  immediately  below  the  three 
spillway  pipes  had  suffered  the  severest 
damage  and  was  the  area  of  the  major  1977 
repair  work.  The  planking  was  partially 
destroyed  and  a 40  foot  deep  hole  was  scoured 
out  in  the  downstream  riverbed  (due  to  the 
excessive  outlet  energy  of  the  pipes) . This 
area  was  repaired  by  dumping  a large  volume 
of  broken  stone  into  the  cavity  and  rebuilding 
a 3 to  4 feet  thick  concrete  slab  over  the 
stone  in  the  areas  where  the  timber  decking 
was  destroyed.  It  is  unknown  whether  or  not 
cavities  still  exist  under  areas  where  the 
timber  planking  remained  in  place. 

Three  new  48"  reinforced  concrete  pipes  and 
manually  operated  gates  are  installed  on 
the  upstream  side  of  the  spillway  and 
connected  with  metal  sleeves  to  the 
sections  of  undisturbed  cast  iron  pipe 
which  pass  through  the  masonry  wall . The 
entire  area  is  encased  in  concrete  and 
covered  with  the  compacted  clay  blanket. 

The  top  width  of  this  core  was  not  deter- 
mined but  it  is  estimated  to  be  roughly 
20  feet.  A new  timber  catwalk  is  installed 
from  the  east  retaining  wall  to  the  flood 
gate  controls.  Finally,  new  concrete  caps 
were  poured  in  1977  on  the  side  retaining 
walls  at  either  end  of  the  spillway.  The 
sand  and  gravel  cofferdams  utilized  during 
this  reconstruction  were  allowed  to  scour 
away  naturally  to  help  further  stabilize 
the  downstream  channel. 
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The  concrete  intake  structure  to  the  power- 
house and  ice  chute  are  spalled  at  the 
waterline  and  exhibit  minor  cracking.  The 
vertical  lift  sluices  are  in  good  condition, 
having  been  recently  overhauled.  However, 
the  capacity  of  the  two  24 -inch  discharge 
pipes  and  the  ice  chute  are  negligible 
insofar  as  the  overall  dam  hydraulics  are 
concerned.  The  crest  of  the  ice  chute  is 
presently  maintained  with  timber  lagging. 

The  concrete  sidewalls  are  in  fair  condition 
having  been  built  integrally  with  the  east 
foundation  wall  of  the  powerhouse. 


The  Lake  Lenape  reservoir  has  an  old,  well 
established  shoreline  with  several  residences 
and  a lookout  tower  located  on  the  east 
shore.  Immediately  to  the  west  and  to  the 
north,  the  adjacent  terrain  consists  of  low- 
lying  swampy  marshlands  with  only  minor 
development  established.  The  reservoir  is 
maintained  at  a relatively  constant  level  ’ 
and  the  banks  in  most  areas  slope  gradually 
down  from  the  shoreline  to  the  center  which 
is  reported  to  be  about  30  feet  in  depth. 

The  reservoir  is  substantially  clear  of 
flotsam  and  jetsam. 


The  Great  Egg  Harbor  River  below  the  dam  is 
subject  to  tidal  effects  with  an  average 
daily  fluctuation  of  about  3.5  to  4 feet. 
Downstream  from  the  dam  about  500  feet  is 
the  three  span  Mill  Street  bridge  and 
immediately  to  the  south  is  the  Wheaton 
Plastics  Company  property.  To  the  left  of 
the  spillway  discharge  apron  there  is  a low 
timber  bulkhead  which  extends  several  hundred 
feet  towards  Mill  Street.  Nothing  was  known 
about  the  bulkhead  but  it  is  in  fair  condition 
and  helps  stabilize  the  downstream  toe  of  the 
east  embankment  near  the  spillway.  The  top 
of  its  lagging  appears  to  be  just  slightly 
above  high  tide. 


The  Mill  Street  bridge  has  about  3 feet  of 
freeboard  to  its  curved  soffits  at  normal 
high  tide  but  it  appears  that  it  could  be 
quite  easily  overtopped  as  the  top  of  deck 
is  approximately  10  feet  below  the  spillway 
crest  elevation.  Below  Mill  Street,  the 
river  has  a clear  channel  approximately  100 
feet  wide  which  discharges  into  low-lying 
tidal  marshlands  over  1000  feet  in  width. 

A railroad  trestle  crosses  the  river 
further  to  the  south  but  would  have  no 
hydraulic  influence  on  the  study  dam. 


O 


mm 


SECTION  4 - OPERATIONAL  PROCEDURES 


PROCEDURES 

The  dam  is  now  operated  and  maintained  by  the 
Road  Department  of  Hamilton  Township  who  have 
recently  instituted  a thorough  system  of  safe- 
guards. As  set  forth  below,  their  procedures 
for  operation  and  emergencies  appear  to  be 
well  thoughtout  and  formalized. 

MAINTENANCE  OF  DAM 


Since  the  recent  repair  work  is  less  than  a year 
old,  no  currently  required  major  maintenance  is 
envisioned  by  the  municipality.  Wheaton  Plastics 
Company,  (owners  of  the  right  embankment) 
continually  maintain  their  portion  of  the 
structure  with  plant  engineering  personnel . 

The  remainder  is  the  responsibility  of  Hamilton 
Township  but  to  date  the  maintenance  has  primarily 
consisted  of  daily  inspections  and  monitoring  the 
spillway  flows. 

MAINTENANCE  OF  OPERATING  FACILITIES 


Full  responsibility  for  the  sluice  gate  operation 
has  been  taken  over  by  the  Township  Road  Department 
who  monitor  the  dam  twice  daily  and  maintain  a 
log  of  water  elevations  and  conditions . 

DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 


The  Township  has  established  a practical  early- 
warning  system  with  written  procedures , daily 
contact  with  the  Weather  Bureau  and  24 -hour 
liaison  with  the  operators  of  upstream  dams . 
Life-jackets,  radios  and  other  equipment  are 
supplied  and  in  the  event  of  high  water 
conditions,  the  Civil  Defense  center  in  Mays 
Landing  is  notified. 

EVALUATION 

Maintenance  and  operational  procedures  are  believed 
to  be  completely  adequate  as  presently  staffed  and 
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programed.  In  the  opinion  of  the  inspection 
team,  Hamilton  Township  has  an  experienced,  well- 
managed  staff  and  are  fully  aware  of  their  respon 
sibilities.  However,  having  only  taken  over 
responsibility  within  the  last  6 months,  they 
have  yet  to  undergo  their  first  test  in  a period 
of  extreme  heavy  flow. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


In  accordance  with  the  criteria  in  the 
Recommended  Guidelines  for  Safety  Inspection 


of  Dams 


at  Lake  Lenape  is  intermediate  in  size  and 
is  placed  in  the  high  hazard  category.  Accor- 
dingly, the  spillway  design  flood  (SDF)  was 
determined  to  be  the  probable  maximum  flood 
(PMF)  by  the  inspecting  engineer.  The  inflow 
hydrograph  was  calculated  from  the  full 
probable  maximum  precipitation  using  data 
from  Hydrometeorlogical  Report  No.  33. 

As  directed  by  the  Corps  of  Engineers,  the 
inflow  hydrograph  and  flood  routing  were 
performed  utilizing  the  HEC-1  computer 
program.  Peak  inflow  to  the  reservoir  for 
the  full  PMF  was  27,510  cfs  and,  when  routed, 
reduced  insignificantly  to  27,460  cfs.  The 
total  spillway  capacity  before  overtopping 
occurs  is  approximately  4000  cfs.  Therefore, 
the  spillway  will  accommodate  only  15%  of  the 
SDF.  This  flood  would  cause  the  dam  to  be 
overtopped  by  approximately  3.7  feet. 

The  spillway  is  therefore  seriously  inadequate 
(see  Section  7.1. a). 


There  are  no  long-term  stream  flow  records 
available  for  Lake  Lenape  Dam.  Local  residents 
stated  that  the  dam  has  been  overtopped  several 
times  in  the  past , although  the  extent  of  over- 
topping information  does  not  appear  to  be  too 
reliable.  In  the  inspection  report  prepared 
in  1977  by  Lippincott  Engineering  Associates, 
a 100-year  storm  was  calculated  to  have  a 
peak  discharge  of  4000  cfs  with  a maximum 
flood  elevation  of  +15.9  (with  the  sluice 
gates  open) . This  would  probably  cause  some 
overtopping  at  the  low  points  of  the  embank- 
ment but  would  mostly  be  contained  by  the 
spillway  and  sluices. 
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c.  Visual  Observations 

During  the  inspection,  the  spillway  crest 
appeared  in  reasonable  condition;  however  the 
main  points  of  interest  are  the  three  48" 
sluice  gates.  These  are  in  good  working 
order  and  are  in  use  most  of  the  time.  At 
low  heads  over  the  crest,  these  sluices 
provide  the  bulk  of  the  spillways  capacity. 
However,  due  to  the  high  exit  velocities 
there  is  likely  to  be  scour  just  below  the 
downstream  apron.  This  could  not  be 
verified  due  to  the  depth  of  water  but 
substantial  outlet  velocities  were  observed. 

d.  Drawdown  Potential 

The  drawdown  time  for  Lenape  Lake  is  controlled 
to  a considerable  degree  by  the  tidal  tailwater. 
Assuming  no  tailwater  the  lake  would  take 
approximately  6 days  to  draw  down  to  the  invert 
of  the  sluices.  (El.  -1.7)  Some  water  would 
remain  behind  the  dam  as  the  lake  is  reported 
to  be  much  deeper  in  its  center  area. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

The  overall  alignment  and  condition  of  the 
reconstructed  spillway  structure  is  fairly 
good  and  appears  to  be  functioning  adequately. 
Although  the  west  Wheaton  Plastics  embank- 
ment is  quite  wide  with  well-grassed  slopes 
partially  protected  with  riprap,  the  easterly 
(left)  embankment  is  felt  to  be  of  question- 
able quality,  especially  in  the  lower  back 
slope  areas.  Certain  portions  of  this  were 
overtopped  in  the  late  1960's  and  were 
extensively  sandbagged  to  prevent  further 
damage.  Although  a considerable  amount  of 
fill  was  added  to  the  top  of  dam  during  the 
recent  reconstruction,  it  remains  in  a fairly 
uneven  condition  and  should  overtopping  occur, 
it  is  questionable  whether  the  downstream 
back  slopes  would  withstand  any  concentrated 
surface  flows.  Although  most  of  the  dam 
has  been  in  place  for  90  years,  it  is  fairly 
certain  that  no  stability  analysis  or  flow 
network  studies  have  even  been  undertaken 
for  the  embankment  areas.  There  are  numerous 
trees  on  the  east  backslope  and  surficial 
evidence  of  granular  fill  with  little 
cohesive  binder.  There  is  severe  sloughing 
in  several  areas  that  are  completely  void 
of  protective  ground  cover.  Some  evidence 
of  seepage  was  noted  on  the  lower  portions 
of  the  downstream  slopes. 

As  the  spillway  was  handling  a considerable 
flow  at  the  time  of  inspection,  nothing  could 
be  viewed  regarding  its  condition.  As  pre- 
viously explained,  the  1977  construction  photo- 
graphs were  of  excellent  quality  and  gave  the 
inspection  team  a cogent  overview  of  the 
submerged  portions  when  dewatered. 

The  concrete  construction  at  the  power  house 
intake,  although  almost  60  years  old,  is  in 
an  adequate  structural  condition  commensurate 


with  its  age.  The  front  portion  of  the  ice 
gate  is  missing  but  the  flashboards  installed 
in  the  rear  slots  are  in  a solid  condition. 

b.  Design  and  Construction  Data 

The  1977  reports  prepared  by  Lippincott 
Engineering  Company  for  Dam  Application 
No.  645  indicated  in  their  opinion  that 
the  dam  was  structurally  stable  for  a 4 foot 
design  head  over  the  spillway.  They  correctly 
noted  that  an  exact  analysis  was  quite  indeter- 
minate and  stability  of  the  structure  required 
the  restraining  effect  of  the  timber  and  con- 
crete downstream  apron  and  the  upstream  clay 
blanket  - all  acting  as  an  integral  unit  with 
the  masonry  wall.  However,  the  wall  alone 
has  practically  no  factor  of  safety  against 
overturning.  As  nothing  is  known  regarding 
its  underpinning,  the  overall  long-term 
stability  remains  questionable  and  relies, 
in  part,  on  the  continued  stability  of  the 
downstream  apron.  In  view  of  the  recent 
strengthening  however,  danger  of  collapse 
of  the  spillway  is  felt  to  be  far  less 
critical  than  the  potential  damage  should 
the  east  embankment  be  overtopped  and/or 
breached . 

c.  Operating  Records 

No  formal  operating  records  were  located  and 
nothing  specific  is  known  of  earlier  overtopping 
or  failures  (except  the  recent  flood  in  late 
1960)  . Numerous  repairs  and  modifications 
have  been  made  over  the  life  of  the  dam, 
especially  in  1920  when  the  old  power  canal 
into  the  factory  area  was  filled  in  and  the 
powerhouse  erected.  Judging  from  their 
condition,  the  concrete  wingwalls  on  each 
side  of  the  spillway  could  have  been  erected 
at  that  time . 

d.  Post  Construction  Changes 

At  the  present  time  there  are  no  further 
modifications  being  considered  by  either 
Hamilton  Township  or  Wheaton  Plastics  Company 
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although  the  latter  recently  had  an  evalua- 
tion made  regarding  possible  reactivation  of 
the  power  house  turbines . However , their 
engineers  stated  that,  at  the  present  time, 
it  is  economically  unfeasible.  The  turbines 
appear  to  be  very  old  and  would  require 
extensive  overhauling. 

. Seismic  Stability 

Although  the  dam  is  in  earthquake  Zone  1 and 
thought  to  have  negligible  susceptibility  to 
seismic  forces,  dynamic  loadings  should  be 
included  in  further  stability  studies  as  a 
matter  of  record.  The  underlying  foundation 
conditions  is  thought  to  consist  mainly  of 
Cap  May  formations  of  intermixed,  unconsoli- 
dated marine  deposits  of  silt,  sand,  clayey 
silt  and  clayey  sand  with  some  gravel  layers 
at  the  shallower  depths.  Internal  drainage 
is  somewhat  impeded  by  the  silty-textured, 
lower  soil  strata  but  permeable  gravel  layers 
may  occur  at  the  shallower  depths. 


SECTION  7 - ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


Subject  to  the  inherent  limitations  of  the 
visual  inspection  procedures  stipulated  by 
the  Corps  of  Engineers,  the  Lake  Lenape  Dam 
appears  to  be  marginally  adequate  struc- 
turally for  normally  expected  flood  condi- 
tions although  the  spillway  is  seriously 
incapable  of  passing  the  design  flood.  The 
dam  embankment  and  spillway  foundations  are 
built  of  unknown  construction  material  and 
seepage  was  observed  behind  the  east 
embankment.  Overtopping  of  this  area 
could  erode  the  steep  unprotected  backslopes 
and  possibly  seriously  breach  the  dam.  No 
detrimental  conditions  were  observed  at  the 
spillway  to  render  a structurally  inadequate 
assessment;  however,  the  long-term  stability 
remains  extremely  questionable  until  further 
studies  are  completed.  In  summary,  the  dam 
is  adjudged  to  be  in  an  overall  fair  condition 


The  hydraulic^?«fpacity  of  the  spillway  is 
assessed  a^seriously  inadequate  as  it  has 
been  depe’rmined  that  the  embankment  would 
be  oytfrtopped  for  all  storms  exceeding  15% 
op^Qie  full  PMF  and  consequently,  the  dam  is 
Adjudged  to  be  UNSAFE,  non-emergency . 
Utilizing  the  Corps  of  Engineers  criteria: 

a.  As  a result  of  failure,  there  exists 
a high  downstream  hazard  to  human 
life,  especially  in  the  low-lying 
residential  and  manufacturing  areas 
immediately  below  the  dam. 

b.  Failure  due  to  overtopping  would 
significantly  increase  this  hazard, 
especially  in  the  Wheaton  Plastics 
Company  plant  and  the  homes  and 
stores  along  Mill  Street. 
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c.  The  spillway  is  capable  of  passing 
only  15%  of  the  probable  maximum 
flood  and  therefore  does  not  meet 
Corps  of  Engineers  safety  criteria 
in  this  respect. 

b.  Adequacy  of  Information 

Except  for  visual  observations  and  the  review 
of  the  1977  construction  photographs,  little 
information  was  otherwise  available  as  no 
original  design  drawings  exist  and  no  recent 
surveys  or  inspections  have  been  made.  Per- 
formance data  is  believed  to  be  nonexistent. 

The  availability  of  information  is  therefore 
deemed  to  be  inadequate. 

c . Urgency 

Further  investigation  should  be  undertaken 
in  the  near  future  as  a collapse  of  this 
dam  could  irreparably  damage  downstream 
residences  and  manufacturing  facilities 
and  conceivably  wash  out  the  hydraulically 
inadequate  Mill  Street  bridge. 

d.  Necessity  for  Further  Study 

Because  of  the  structural  stability  cannot 
reasonably  be  ascertained  with  any  reliance, 
the  obtaining  of  additional  information  and 
the  undertaking  of  further  studies  are 
recommended . Additional  geotechnical  investi- 
gations should  include  material  property 
analyses  and  piezometer  readings  of  the 
embankment  and  foundation  material. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

It  is  recommended  that  further  engineering  studies 
be  initiated  in  the  near  future  as  the  dam  is  ~ 

classified  in  the  high  hazard  category  and  its 
spillway  hydraulic  capacity  is  seriously  inadequate.  - 
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1)  the  east  embankment  to  the  left  of 
the  spillway  be  rebuilt  up  to  a 
higher  grade  (to  be  determined  in 
future  studies)  and  the  backslopes 
be  regraded  to  a shallower  slope. 

The  trees  should  be  removed  and  the 
slopes  protected.  Consideration 
could  be  given  to  constructing  an 
auxiliary  spillway  at  a higher 
elevation  along  the  left  embankment 
although  such  a solution  would 
provide  only  partial  hydraulic  relief 
and  possibly  require  the  condemning  of 
what  appears  to  be  private  property. 

2)  the  downstream  channel  below  the  apron 
be  further  stabilized  to  prevent 
renewed  scouring  of  the  channel. 

O&M  Maintenance  and  Procedures 


No  additional  procedures  other  than  those 
currently  in  effect  are  envisioned.  However, 
the  continued  heavy  flows  through  the  three 
48"  pipes  could  conceivably  again  cause  major 
scour  damage  to  the  downstream  apron  area. 
Further  studies  might  reveal  that  these  gates 
could  be  maintained  in  a closed  condition  a 
greater  portion  of  the  time.  The  more  uni- 
form flow  over  the  spillway  diminishes  the 
concentrated  energy  dissipation  in  the  down- 
stream channel . 
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VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA . 
ENGINEERING  DATA 


DAM  NO.  NJ  00450 


DRAINAGE  AREA  CHARACTERISTICS:  AREA  = 205  Sq.  Mi. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  l1-81  (M.S.L.)  4500  acre-ft. 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  16-°  (M.S.L.)  6300  acre-ft. 
ELEVATION  MAXIMUM  DESIGN  POOL:  16*25  (earlier  report) 

ELEVATION  TOP  DAM:  16.0  t (varies) 


CREST: 


Spillway 


a.  Elevation  11.81  (M.S.L. ) 

b.  Type  Straight  Stone  Wall 

c.  Width  4' 

d.  Length 124'  

e.  Location  Spillm/gr-  Entire  Length 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  3 @ 48"  4>  RCP>  2 @ 24"  4>»  4’  Wide  Ice  Gate 

a . Type  Vertical  Lift  Hand  Operated  Gates 

b.  LocationsPillway  Face,  Powerhouse,  adjacent  to  Powerhouse 

c.  Entrance  inverts'  -1.7'  M.S.L. 

d.  Exit  inverts -1.7*  M.S.L. 

e.  Emergency  draindown  facilities  3 - 48"  (}>  Lines 


HYDROMETEOROLOGICAL  GAGES:  Wheaton  Plastics  has  depth  gage  for  flow  over  spillway 

a.  Type  

b.  Location  

c.  Records  

MAXIMUM  NON-DAMAGING  D IS  CHARGE  • 4000  cfs 
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La nape  Lake  ra*  - 1 
Hay  16.  1977 


BACKGROUND 

Approximately  two  years  ago  our  office  was  contacted 
regarding  a sink  hole  which  had  developed  in  the  area  above  the 
three  pipe  spillways  at  Lenape  hake  Dar.,  the  flow  to  which  is 
controlled  by  manually  operated  gate  valves.  At  the  time  of  our 
inspection,  it  was  our  opinion  ‘.Sat  the  earth  embankment  behind 
tie  concrete  wall  was  in  danger  of  being  washed  or  -piped- 
through  an  opening  in  one  M the  spillway  pipes.  Subsequent! y, 

„ .T.-et  :ny  wad  held  at  Wheaton  Plastics.  Along  those  in  attendance 
were  representatives  from  Wheaton  Industries,  Township  of  Hamilton, 
;orps  of  ring.necrs,  Lake  Lenape  Land  Company,  a diver  to  cake  a 
Cursory  ex.i.mi nation  of  the  structure  ana  Lippmrott  ilngmcerir.g. 


sored  to  preclude  what  might  be  a major  failure,  and  to 


r.g  w.th  u cackhce  and  crawled 


cr.itic.i  a'd  separations  wmen  wore  upprox.r..»te  ly 


ixamination 


r--.t.r  r«/ea.«*j  mat  the  pipes  wore  securely  emenaded 
. , rear*  i in-  ;i  ' dam  wmch  was  identified  u»  a ■! 


!out  masonry  facing 
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of  channelling  along  the  pipe  through  to  the  downstream 


Following  this  inspection,  probes  and  teit^iw^y^wtre 
taken  at  our  request  and  revealed  the  absence  of  "heal'^o  the 
dan,  which  prompted  us  to  further  examine  the  structure  for  its 


geometric  properties  so  that  the  dun's  stability  coi.6  be 
computed.  1 personally  examined  the  downstream  face  of  the  dun 


do low  water  utilizing  scuba  gear  and  found  th„t 


al  with  tae  structure  rutr.or 


.■p-.iroxi.-.ut. 


aliened  to  ar.d  ....j  ported  by  the  timber  suns 


!or  a:i  area  i 


me  pi|>es  the  dock 


ted  a very  approx 
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*oqe  Three 


(e  dan  is  believed  to  be  esf  ) ntially  a 4 foot  thick 


'concrete  wall)  faced  with  masonry  having  a probable  total  height 


c«.aension  of  25  feet  (see  drawing  »3).  Approximately  12  feet 


extend  adovethe  planking  the  remainder  below.  The  (1)  ea: 


embankment  upstream  of  the  dam,  and  (2)  the  planking,  piles 


to  the  entire 


stone  mass  downstream  are 


t r.ju.d  be  recognized  that  we  did  not  perform  a 


rather  we  used  UGi  .raps  to  dol.r.Cuit‘ 


i-  w.t»*rsnod  ana  co; 


.on  was  maue  lg  tween  tr.e  Stankowski  me  mod  ana  tne  *at*o 


c a s a t ion 


depending  «por*  rot. nod. 


assumed  isoe  .,n*.y:  .s 
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would  overtop  the  wingwalls  by  less  then  1 inch  end  the  low 
point  along  the  north  dike  by  about  1.0  feet.  We  contacted 
hr.  Will '.an  Rogers,  P.E.,  hydrologist  at  the  New  Jersey  Department 
of  Water  Resources,  who  informed  us  that  no  hydrologic  study  and 
very  little  information  was  available  for  areas  downstream  of  t.-.e 


t was  reported  that  the  head  of  wutv 


observation,  however 


re,.j.  t.r.g  from  a heavy  storm  in  September,  19.75,  was 


We  have  boor,  informed  t 


i.j  loot  at  mat  stulio; 


was  cqutva.unt  to  a .0  year  frequency  as  measured  at  the  fo.so 


.erefore 


wal.si  ;iuad  ci  water  at  t.-.e  s 


»Y. DATE 

CHKD.  BY DATE 

LOUIS  BERGER  S ASSOCIATES  INC. 

SHEET  NO. 

SUBJECT 

DATE 


CHKD.  BY. 
SUBJECT.. 


Wheaton  Industries 
Lenapo  Lake  Das  - LSA  Mf 
Kay  1*.  1*77 


though  it  is  somewhat  indeterminate.  It  is  recognised  that  the 
interaction  of  timber  piling,  docking,  support  structure  and 
inter locking  stone  give  continuity,  integrity  and  stability. 

The  total  ease  acts  as  a pivital  point  about  which  the  dan  would 
have  to  rotate.  Ac  such,  the  structure  calculates  with  an 


adequate  factor  of  safety  in  overturning. 

A seepage  analysis  under  the  sasor.ry  structure  was 
performed  and  wu  have  found  that  the  safety  factor  for  boil  at 
me  toe  is  quite  acceptable  and  not  particularly  significant. 

The  structure  was  also  analyzed  for  rotation  aoour  the  toe.  So 
.or.g  as  the  downstream  mass  is  kept  in  tact,  overturning  computes 
w. th  an  adequate  factor  of  safety. 


?..*ce  suitable  rvioblc 


toe  of  dan  where  erosion  has  taken  place,  fill  shoe 


extend  for  a min.mun  distance  c 


Cap  r.'oble  with  concrete  apron  ar.d  energy  ciissipator 
tu  reduce  potential  for  future  erosion  and  reduce  high 


Velocity  thru  pipes. 

ilxcavate  around  3 sril.way  pipes  *r.j  enc.se  cracked 
,r‘-.ur.a  ir  tii.crvtu.  BackZ..i  and  compact  around  pipe  • 
. • suitaol/  placed  compacted  c.ay.  A clay  envelope 
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below,  around  and  above  pipe*  would  preclude 
propagation  of  future  aink  holes. 

A.  Replace  defective  control  gates  and  support 
structure  as  required. 

e.  Make  an  absolute  determination  as  to  the  depth  of 
the  structure  by  core  drilling  said  structure. 

It  is  recommended  that  the  dike  be  rais< d so  that  it 
would  provide  at  least  one  foot  of  freeboard  above  tho  100  year 
lake  elevation.  An  alternative  would  be  to  construct  a second 
spillway  temeraency)  at  core  acceptable  location. 


CONCLUSIONS 

Based  urvn  available  information  and  oar  analysis,  it  »s 
oe.ieveo  to  a tne  oar.  structure  can  be  adequately  repaired  for 
sorvj cao«c  use.  it  is  difficult  to  predict  the  0 and  the  hc.gr.t  to 
w.Mch  tno  lake  wi.i  rise,  but  it  is  believed  tnat  vhc  0000  cfs  .a 
a reusonac.e  f.gurc. 

No  freeboard  .s  available  above  the  wingwalls.  Also  t.'.e 
dine  woulo  lc  crested  oy  tne  flow  of  4000  eta.  it  is  assumed  uai 
tne  upstream  peak  runoff  will  not  materially  be  altorod  in  the 
future  either  in  intensity  or  duration. 

It  . s also  notid  that  upstream  dams  ex.it  which  lave 

• ,r.tro  1 .ea  gates,  thus  a.  am  raj  it  more  difficult  to  pfc..ot 
. A,  , dfet.ti',  nistury  has  indicated  the  flows  haVo  ....... cl 
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adequately  by  this  structure  in  combination  with  the  3-46*0 
manually  controlled  gates. 

Two  other  gates  exist  on  the  Kheaton  property  which  wore 


used  for  the  power  house  and  ice.  These  were  not  discussed  in 


his  report  since  it  is  believed  that  they  should  not  be  relied 


upon 


